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^i-rl5 w&, mm rl5 sgA^wmumatt^^tt rls m&inim. 
rls s&a&tt#tt3$tt£*«r. 

40 ^-t\f , Lewis Thomas & Macfarlane Burnet WL&tii J %MJk%tMfefc 

*®fl&£#£t'&, &Sft Ly49(iR#jH-2K, H-2D)fPA KIR(Immunoglobulin-like 
receptor, iR*J HLA-A, -B, *-C)£ft, ^M«!]-£tfj*£1$. ^^^HBJ?6la 

wwauat. mhc-i mmmnrnm, ^mmm^mmm^mm^^jk 

Y 6-T *EBJ®g#(T Cell Receptor, TCR)PB&ft T »te^&J&, % 

*3K^a**jffftttiBJI6+^S5fl<J^ffl. $rft2S^F, y 8-TCR+ T £HJ& 
WPl±JM±£Mltt;££. Wf* MHC-I ffi^^?, EP MICA/MICB, fe^5RRT# 

Bauer ^ A (Bauer S, et al. , Science 1999 Jul 30; 285(5428): 727-9) it 
i± ft 3l ft ii^ (representational difference analysis, RDA)^^t±5 

MICA/MICB fcjgfle NKG2D, -ft&fcZttrt&tti&&&m%i%%l*totoWl C Sft 
^K#NK SB J&g# (orphan C-type lectin-like NK cell receptor), 

BffiB&£Sfc7»>h mhc-i BlSJtft^T^ttWNKaifiaflc. Sngfdsto 

NKlffifl&gft^, NKG2D*&^J?rWNKffflil&, y 6-TCR+T&fl6, CD8+a 6 -TCR+ 

t *Mfo&m&}-ftmm&&i*, wmmnmrns dapio n^mmu j, e t ai.. 
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Science 1999 Jul 30; 285 (5428) : 730-2) . DAP10 &&foJ&M%ifr'£J?— ^ YxxM 

^at^tswA^MicvB mwm®. &m,&4^^m>%-^®M% rae-i 

#J$tH&^$l(Cerwenka A, et al. , Immunity 2000 Jun; 12 (6): 721-7), M 

#^nkg2dwi5^m^, mm&%wc-ii&-®$imM* sift%±, 

T5^/hi,RAE-l#Mge(RAE-l-a. -0, -y, - 6, HS^ge, 
HBO. ^^^TS^RAE-lSS^IE^W^#^^4 I ^^ii^3im^. 

K***tt*¥«(retinoicacid)W^fflT»W. £jE# 
RAE-1 fi«**J TPA fcS^fc^RWWfl^fc. 

Diefenbach ^(Diefenbach A, et al., Nature 2001 Sep 13; 413(6852): 165- 
71)|PCervenka#A'(Cerwenka A, et al. , Proc Natl Acad Sci USA 2001 Sep 
25; 98 (20): 11521-6) WWflfi*. MHC Class IfoMM*, AJRIQM 

ft RAE-1. &W»&t&fc#ftttM ^NKta&ft^, *&Y&-TCR+T 

$M&&JEftP^#$^^fflJM*IBJ& (Squamous cell carcinoma line), £ 
#^1t^T. RAE-i&rHI&y 6-TCR+ T&fl&#traW*6?JiB1Z.. 

2EA£*&£3fcT Rae-1 ftHiKSS, BP A ULBP-K -2 v -3. ftsfcASSEa 
jfift* (Cytomegalovirus, CMV)$|g6 UL16 Stj^get^feMSil, ULBP SIS' 
^JMHC-I^tB^, fi»H#|g^UL16^WMICBS^i£&5«^. ULBP 
NKG2D ftSfi#, NK ^E^ji^lSH^ (cytokine) fll^^lf 

(chemokine) . ULBP ^Einl Mft%!n%4'ft)4ti&fl&&£&3) M &B&tt3t#. 
M^JMS$&Mfi&^tSlE£3i& UL16 gfi^^T^JIfi^M^ ULBP s£ MIC St 

£NKSHJ&n Y 6-TCR+T*Hfl&. CD8+ a 0 -TCR+ T mj&fr , NKG2D 

rt«#^iiiiis, *»*#«iftft»fiKiR»i*ttiiii.i!a. #€£*»ri#, 
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«R4#^W, £##*W*0f*&F*r, 4Hfi*j8Zffi±a^*. JSH^ttJRJIW^* 



mm®. 

$£@ : rl5. &m®&iE%is.m**m&m&&&m&, ^w*ffl^4«ra^. 

££&^&fc->HHBg&. RL5 ttffiftjfcJi NKG2D «J^aS«B±^jA 

«E*» W W^Hltttt RL5 ^ft, AW SEQ ID NO: 

£Jfe. &£%km&T*3.: (a)^ SEQ ID NO: 2 <F 1-213 ftlK 29-213 
Cb)^ SEQ ID N0:2 * 1-213 &l£ 29-213 

(a)«W±j$ARL5 »(b)ig£;&£»(a)!:#fi<j£«#tt. 

j&. &&& : &mmmM t G seq id no : 2 + 1-213 &sb 29-213 &»*»/*yiifi<j£ 

tt. Ms*, ^tt^fcftfrjiftaeTi&to-fti (a) AW seq id no : 1 * 

85-639 ttW/f^l; (b) AWSEQ ID NO: 1 + l-639 ®ffj^?ij; (c) AW SEQ 
ID NO: 1 + 1-720 <fcW/S*0|. 
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£&. 

ttTRTfflit^lttaasthfl&ttB^. SS^&ft^&SKfa&tt 15-720 ^ 

»^BJ^A^ffi, fettA RL5 ^JfitSttWfli^-*. 

$tmnk, ^tbiH^A RL5 ^ft»«H^*^SW&X*W. 

rl5 sa. an#7-fttt»w*tt2ri£, & 
ttrn rl5 «gi«jfp/sa rl5 #hi4Jtl#. jth^h, zw*##tt»*h*i/ja pcr 
tm&B^mmfe&A rls $ft$H£tt*t#iftii. brs-wuha rls ^Ksttw^ 

^*^Hjp<im+^ffi, tem-ftmyomir®, •e*w*^ : t»jiB9*»ii 

6UA RL5 SffiflJ!U#S&^±Rr&gfciS#. ft&tfj RL5 ^»JJi^; RL5 tfjftftft 

S2A»2BS^7ULBP-2^RL5fit)tCS^^ftl^f : m^J'Jtb^. &+92B+ 
ffl3AflJ2Ba^7ULBP-2-*5RL5ttHPJ8IE^''*f. 

9 4 M^7 RL5 ftiK 1- 2931-RL5 ft^j&SljHtti *3i 2. 

293T-RL5 fitl^Jifi±m ; ftflt 3- 293T-RL5 Wfflfi±fr 

9 5 M^7 RL5 fe*»*F* CDH5 a ) + 1 ^Sflft^^ *«R 

?K^ft^i* 97, 66, 44, 31, 20, 14K), M 2 ffl 4 ^-^ig&is, T^-f3 
» 5 **«fttfN «^*RL5*#. 
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B 7 E^T RL5 &£^M4>tfj£&it 0 

g 8A *D 8B RL5 £ 9 J&itJH»3f£'8+ ft RT-PCR ffl£S PCR gfH, 



S 9 M ^ T RL5 ^ NKG2D & ft ^ 



£#£1*11*, *^"RL5g&". "RL5£J&" ^"Mfe^RL5" nJH& 
Mfc****** (1-28 ft) ft/£$ RL5. . 

in«:0rM. "#&ft RL5 sesE^tt" RL5 ^JttS*±^-g-^«^^ 
ft±.#. . 

*«9iz«a»ARL5«fi»>tft^ m*xmm, urn"* 

s u m*EM n jfp "amfeusr ftJ8«*±«»*&«»^i»A rl5 ge*sP0ft 

mtmm&&mL mmw. igc ^awMwis^se). «ig*:*:ft8#, 
i&g#a. ff^4»*^iii«jii^#«i*»*a*A*^»tt«B. 

+ . *® "ARL5 ftJMTAHLS g&Smfc) SEQ ID NO. 2# 

«ltt^-fe^|jk«««HfJtt.iSi*fllSE'&|g**^A RL5 5&ffiK3&S&8USEQ ID NO. 
2J*7lltt3E#7Ba:. «tt$#JBS;<5» (fitful**): 3HH"CM#il-50>h & 
glfe 1-30 4*. l-10^)iC«»W*^ «A»/*«ft, 
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fl^ ¥§^3^ &i^£ltt; E 3^&#T§&-*3ARL5 dna SfXflg DNA^rH^W 
ft&^A RL5 ^fltsS&tf&ftj&^gko &T/W£-fcft£&*h ££a@ 

MS§TARL5^MRT^ft>tgo t^^a^a rl5 ^mm^>^ 
^asi&A rl5 km^zfommm* mm^um^^A rls ^jtom 

"ARLSSeft^ttaE^^tt" ^^SEQ ID NO: 2ttftSftff?ll 
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$L 1 









Ala. fA^ 
Ala \*v 


Val; Leu; He 


Yai 


Arc (R) 


Lys; Gin; Asn 


Lys 


Acn M 

AMI Uv 


Gin; His; Lys; Arg 


bin 


A<;n ' (T)) 


Glu 


ulU 


uys 


Ser 


oer 


uiri 


Asn 


Asn 




Asp 


Asp 


\j±y vw 


Pro 


Ala 


Ala 


nis ^rj 


Asn 


Gin; Lys; Arg 


Arg ■ 


lie u; 


Leu 


Val; Met; Ala; Phe .■ 


Leu i 


Leu ^L; 


He 


Val; Met; Ala; Phe 


He 


T ~ /UN 

Lys (K) 


Arg 


; Gin; Asn 


Arg 


Met \mj 


Leu 


Phe; He 


Leu 


Phe (F) 


Leu 


Val; lie; Ala; Tyr 


Leu 


Pro (P) 


Ala 


Ala 


Ser (S) 


Thr 


Thr 


Thr (T) 


Ser 


Ser 


Trp 00 


[Tyr; Phe. 


Tyr 


Tyr (Y) 


Trp; Phe; Thr; Ser 


Phe 


Val (V) 


lie; Leu; Met; Phe; Ala 


Leu 



**!8W**«^Bl* DNA RNA mg,. DNA Mft<&& cDNA. 

DNA SKAI'p^K DNAo DNA DNA ^ KAfciWJUMt 

mg. aiwiaift^jttWrtwKffjii^rK^ seq id no:i m&mmmKmmmm 

ID N0:2 41-5 SEQ ID NO: 1 0f*ft«&E/*^£3ytott!MP7!l. 
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70%, 80%, *fti&S#90%$95%ffiHt£tt£& : ri&. *M<&»J#& 

(i)tttt^W?a*»4fcWa«Tfl5**«itffeJK,»o.2xssc. 0.1%SDS, 

60'C; «<2)*£Btjta 3 flrgtt*], $R50%(v/v)^Mgc, 0. 1%/J^M/0. 1% Ficoll, 
42<C#; «(3)ttttW*^?ll2.«I«I«nttS4>a 90%EA±.:E#£ 95%yi±B^^ 
Rl^W^^R^fltj^tt^ SEQ ID N0:2 0ra*Wjft&£fikW 

■gas** is >Mrff» f «iFU^3o>h*m. e»*s/>5o^««, *■ 
e^j dna . rt»^ dna mm\ X*^*^ e^^^s-^M^ dm#t 

PCR DNA/RNA ft#&&tt&M^&##MKl*B. PCR 

dna a*; TtmR*&wto&&ww*n*im*&Vim4if° 
mm rl5 -/R*ittweiT*iR:. 

(D.m*m®!&mA rls ^jkw^^kcbk^^). 
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arl5 g-m^mmmmxmnmmi&mft*. ■ &z, Rmm& 

*««»a*AfiB»W^fettffl^«3t^A RL5 DNA 

Maw dna ^"Brw»a»ii*ife*#»fwesjaKi?±. 121 

nmm-, xw&temm t m^mm-, ^ms2mst9 tfym&mm-, cho, cos* 
m 293 ttjftftKrt&niitt*. 

CaCl 2 &M, J5fffifi&^H«E*«i^J?fffl*P. »-#-arft*ttffl MgCl 2<> $nsif& 

jW«ifc«ifc#«#)fli#i&#wjasb : F, s»a fifes «f^— &B*mi - . 

*hS, jiHifr, #?ffiM*fr ($&&&>* MMtfT. 

^-^Tffif, *»W3E'&fiXifA RL5 DNA Sfcft£tf&8teto^AW##tt«J 
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^ASBftiw^-tta^a^*. 

*nFab'H£(Fab) 2 tfg ? irtftfiM; ft& Ig*jftfi5*S Fv # 

ifcA RL5 5&ttftttWJB?ftfca$ft£lfc#+, ft»SHftlS*+ttA RL5 
*&. 

#»ffltt#^JB-aFi&j7«BIRrA RL5 £&4B£&#g&JM>ff. -ft^ftAfflSI 
S£i&?PJfc spdp, aj±-*««i^, ^^m^-^^^Jt, 

pHil^^J^ 5-8-, pH m% 6-8, 

*««»f«tk»te, M« FISH i*lfe4»mi&»9fi*)ASL5Sfi 
T b°p <¥ #SRL5g fi . 

rl5 fia rl5 g&fa%mffi&}®wm%fTo*&*m0& : % 
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nto-%ftm&n^ft%&ft®&&'$mm dna &#±, ^^mR^mm 
ki^^^^sb^^o m rl5 m&$%m\m&'tf wtk-m&Bte&mm- 
pcR)#^ritfeRr^ii rl5 SceM&jfc**!. 

9& ULBP-2 ttirattftfcCifc 80%). SHfc#«rig**fH, RL5«Hi5l4W*ia^ 
ILK. •&W*JH'*J|L»^Wftft». 

(radioimraunoguided surgery, RIGS) S^^iBSSllt'tt^l'El^^^fKlWJf^i^^il 

rl5 s2 rl5 wtt-fraa^f^ftffijwaH^.^fi: 

^ NK Y 6 -TCR+ T *fflj®> CD8+a 6 -TCR+ T NKG2D 

ft«#rtw»*.ftaniafe!!E*ft»*. ^mm^^m, rls pj^^m^ 

Willis, siteflc±&j«,aj-^jfss[. i+^^ut^^^M^, 
^ww«ttttWAtt. ^ffsw*aftw#iifti/a^'. m rls 

RL5 TiJ%=?m&l&1toffl&&jJ' tt RL5 £fltaatflf£ttW 

■5A#m5W*0*ttft«E£# NKG2D A^*!aE3M«lE*P*Ifi5^ffl. S 

a*«cRR**B*#iBSaBbrook»A, #?:£1%£3&m^» (New York: Cold Spring 
Harbor Laboratory Press, 1989) + SEScJI5*|jfirffi^fJt^W*#. 
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M^Jurkat cdMXm%mfo, MitlUM PCR ^Sigfrrif, ftg 1. 
: 5*cggaattcatggcagcggccgccagcccc 3'(SEQ ID NO: 3) 
T$£§!$J : 5'gccaagcttgatgccagggaggatgaagca 3'(SEQ ID NO: 4) 
&gl fJS^?!^PCRr^#T^^^, It±f^§ 
700bp. #jfc#&Ie]ifc, ^itA^#^tl^#ifJ 720bp faftM (SEQ ID NO: . 

£»J 1 ttfc 720bp fft^jlj (SEQ ID NO: 1) RL5 Sgft^filStiE. 

% ORF 1-639 ft, 213 a£»fiijg-&jR(SEQ ID NO: 2) . RL5 

65 EST -fS" JBL . ftg^te^ 6q25. 1 . 

& RL5 ftSi53E^ ULBP HE$gfe/&£ <UlBPl-4mfr IMbiS** , 



Seq-> 


ulbpl . 


ulbp2 


ulbp3 


ulbp4 


RL5 


ulbpl 


1.000 


0. 715 


0. 334 


0.385 


0.678 


ulbp2 




1.000 


0. 311 


0.387 


0.811 


ulbp3 






1.000 


0.261 


0. 284 


ulbp4 








1.000 


0. 339 


RL5 










1.000 



■ fSMa? RL5 H ULBP2 fomUVEMM, Ttm 81%, RL5 m ULBP2 

toVtewmth i—63i gftnafttfttt 94%, « 3' $ rls nimiho 2b> . 

Sf RW fteM^tt&tfftXJl*; (S 3) , RL5 J^r^ed&S^^AMIil 

ttttttftftg. jsta«RL5*-^i»sfl«iiftflEace. ifc*h xti«a#?ijia?T 

*Wfr*tt«»E,'"fett*ift. RL5 fa ULBP2 IMiSKS&MH^KJlf 

3, RL5 ftigi&ftft 

>MRft, ft% RL5 C-;«3rW FLAG JlglteSi&Stt pCDEF3-RL5- 

FLAG, $f& 293TM, 24 ^WJt<fc*jfflJfi«l±*. ttaJBStf&JS, 
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anti-FLAGM2fc]!SE#ffiit. % anti-FLAG M2 ffift^iJ^JS&gji?^ 

P®*P, Silk, RL5fl|**-^»fflftliSe. 

4,. rl5 Mbn&m&mmtoi 

l+«JP<»FJ*i fc «8lft«&, JBJ*5*IJBlT» 5' W 3" 
«fl9PCR3lStt«?lt»affril. &#ARL5 DNAf^*JfiAJta. 

5'ccggaattcGACCCTCACTCTCTTTGCTATGACA 3' (SEQ ID NO: 5) 
$3l4Mrta EcoRI RiWttrtiaRWIUJOft^. *a»ttftjfi[2JgAWf|^ 

5'gccaagcttgatgccagggaggatgaagca 3' (SEQ ID N0:6) 

HindlH IRfflttrtttllttR^jS.aff^^WA RL5 

A RL5 m& cDNA PCR j* tf f£fo fi & EcoRI, HindlH ^MH^MS 
pPr oEXHTa(GIB COBRL £^)&^M:£&M^/£^#pProEXHTa-RL5 #$t<ttiM 

BigDye Terminator «J£, PE&fl). &8J#fiE£. BSAT^SEft RL5 £ 

RL5 DH5a^ltg|#^ 10ml LB , 37*C 300ipm MW 

1:100 jft^^jfiftT- LB 2.51ur, jbq lOOmM IPTG M 

0.1mMJg37°C$4?2-3hr. ^TMI^&m, 

±m. g£M:l§ 50ml ±#^^ (0.5M NaCl, 20raMHfcP£ 2.7 mM KC1, 10. lmM 
Na 2 HP0 4 , 1. 8mM KH 2 P0 4 , pH8. 0) fi*. j@J* (B. Braun Labsonic U)t#,M 
12, OOOg 4 lOmin, _£ffrjfj 0. 8nm *6Jfti±4S^.i± 1ml Ni 2+ metal chelating 
Sepharose 4B JS$fft. ±#»«#&M, SPA 500ul «i5fcM#« (0. 5M 
NaCl, 500mM l*P$ 2. 7 mM KC1, 10. lfflM Na 2 HP0 4 . 1. 8mM KH 2 P0 4 , pH8.0)MM 

' 30 frtyfefrMmi&m, sgifcia 2-3 mm a rls (Be). 
mrnw 5> rl5 M&gmfcit 
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_t#: 5' ATGGCAGCGGCCGCCAGCCCC 3' (SEQ ID NO: 7) 

T#:' 5' TCAGATGCCAGGGAGGATGAAGCA 3' (SEQ ID NO: 8) 

g&IOl® IffiK. V^mm® GAPDH ffefcjEXfRU Sfilffl RT-PCR 2rfe& 

*h mm^ %ffl&, M«, *L5gE££fc, TH«EiE*a««ti^*ii*»JiL 
Mfls. 

6, RL5 SS»W>h3£ffl»^il 

yillM^TlOO^WS, #RL5£EfiW3-?'i'JES, JCfffll&ISEQ ID NO: 9 Ma*. 
$ jfifcl 7, RL5 g@ tt*fcj&t . 

W»*»#*ffl.*RAKJDE#ffl*R3tfJ». tt-**lN, IT; 2N, 2T: ...9N, 9T; N 
fC*iE»ffl«l. Tft*JH»*ffl&. ^JffiRT-PCRs &H*3?3fcj£*PCR&*, ^+^r 



SIR 




RL5gfcfcft(J»flvs. jEUt) 




1N-1T 


3. 43 




2N-2T 


8.49 




3N-3T 


3. 43 




4N-4T . 


2. 48 


Mm 


5N-5T 


5. 34 




6N-6T 


18. 57 




7N-7T 


44. 18 


mm 


8N-8T 


2.48 




9N-9T 


5.91 
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8. RL-5 ^ NKG2D 

NKG2D Mm#ikm%&W(,Wft ift/h ft Ba/F3 *fflj&$ , $g5£M^& 
NKG2Dg#o m 293T*fflfi&^|fepCDEF3-RL5SM|a^pCDEF3, 24 /hfcfjgiftiya 
Jl±«. *^ RL5 3j#&Mg6, «#^*RL5«ett±*&^RL5flffitt3lt 
J&±*&. NKG2D ft Ba/F3 *SJ!&#3>J-^ 293T- pCDEF3-RL5 ±rff (-£ RL5)#] 

2?3T-pCDEF3(^^RL5)Si»Tr(SS» 1 *Bt)^, PBS fi;§:? lOOjil ft 

PBS. ft&TX&mftmft, iiil^IM, ftffi^*»«ia. 





®& 


— frC 


—it 


A 


Ba/F3-NKG-2D 




ilj^-irt-mlgG-FITC 


B 


Ba/F3-NKG-2D 


Anti-NKG2D • 


lli#-#L-mIgG-FITC 


C 


Ba/F3-NKG-2D-^ RL5-±^8?WJ5S^ 


Anti-NKG2D 


iLl^-Jfc-mlgG-FITC 


D 


Ba/F3-NKG-2D %^M±^HW^II^ 


Anti-NKG2D 


Oj^-iTl-mlgG-FITC 



^1 9 tWJSL, Xtfi&ftfMf Ba/F3-NKG2D ^fg<£(h) , Iff NKG2D 
Ba/F3-NKG2D (B) , NKG2D Ba/F3 iitlT. & 

Ba/F3-NKG-2D ^ RL5-±$f 8?W Sffl NKG2D inl#**-E, g*J&jSSWft-& 

(C), ifuM^*, Ba/F3-NKG-2D^M±rt^WJ^mic, E NKG2D Jfcft&TB, 
^*S^NKG2D|gi$SlStt^^(D). @ 9E ftg 9A-D ftS^S, &$BJ§ RL5 
£ NKG2D ftlfift, -6-^ Ba/F3 ^ffift NKG2D JkMWBiJ NKG2D Jggffi 

ttftgr£. XtlRWlftt. ttM5Bfeia*NKG2D^^St#W^. 

gj&M 9> a RL5 g &ift#ft^ 

4 <t>&*#ft£*IA RL5 g&^^SE^^^a*,- A'fr^&ftl 

t. sa^^ffiM^fea^asB^fli. -fenr^ sds-page WR%$fcjfe»*T#K. 

&fc&&$J^J& + i2]T. #ffl3|#*Rft^£ Freund's ftfcl&tt,. B 50- 
100ng/0. 2ml ?Lft,jlft^a, rt'bHWlfMJ&ti&tt. H5fcjg, Freund' s 

■ £flJ?l'ttSft^#trLE, »M>ftlsil 50-100ng/0. 2ral ftfflftfflfJK&A £1* &2ra3£& 
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1.— tt#WMARL5£tt. £#GE£^, AWSEQIDNO: 2MiiM^ 

(a) AW SEQ ID NO: 2 «f 1-213 29-213 &&g&^jijfi<j£ft; 

(b) ^SEQ ID N0:2e|"l-213&5E29-213ft«36®^fea-^^'t-jS«»a 

(a) H^^^iJH*l»2^^^|fc^^^ : g : ^ ; 

4. fcttffl£*3jffi£tt£8#ft. jWfiES^ 1 . tt^ft&KttftAYSEQ ID NO: 
24U-213&5B29-213&ft£»J*?||tt£]fc. 

(a) A^SEQ ID NO: 1* 85-639& ttJ?J!ls 

(b) AWSEQ ID NO: l*l-j639&ft#fl|j 

(c) AWSEQ ID NO: l^l-720&fK}J^ij. 
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n m % m 




850bp 
650bp 
4S0bp 
2S0bp 



1 



10 20 30 40 50 60 

ulbp2 lAA^Kil fCtg^L^pi^^RAJP HSLCYDITVI PKFRPGPRWC AVQ6QYDEKT 



r!5 



10 



20 



HSUCYD1TVI PKFRPGPRWC AVQGQVDEKT 
30 40 50 60 



70 80 90 100 110 120 

ulbp2 nmOQBNKT VTPV5PLGKK LWVTTAffiCW NPVLREWDI UEQLRDIOL ENYTPKEPLT 

r!5 FLHYDCGSKT VTPV5PUBKK LKVTTARKAQ NPVLREWDI LTEQLLDIQL ENYIPKEPL7 
70 80 90 100 110 120 

130 140 1 50 160 170 180 

ulbp2 LQARMSCEQK AEGHSSGSWQ FSFDGQIFU. FDSEKRMflTT VHPGARKMKE KVODKVVAM 

r!5 LQARMSCEQK AEQHSSGStfQ LSFDGQIFLL FDSENRKNTT VHPGARKMKE KWB23KDMTU 
130 140 150 160 170 180 



190 200 210 220 230 240 

ulbp2 SFHYFSMGDC 16WLE DFU16 MDSTLEPSAQ APLAMSSQTT QLRA TAtTLI L0CLL11LPC 



rl5 SFHY1SK6DC T6MLEDFLKG MDSTLEPSAQ 
1% 200 210 



220 



230 



u!bp2 FILPG1 
r!5 



m 2a 
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Ulbp2 : 1 atggcagcagccgccgctaccaagatccttctgtgcctcccgcttctgctcctgctgtcc 60 

niitiii inm ii I iiiiiii iiiiiiiiiiiiiiiiiimiiiii .. 

rl5: 1 atggcagcggccgccagccccgcgttccttctacgcctcccgcttctgctcctgctgtcc 60 
ulbp2: 61 ggctggtcccgggctgggcgagccgaccctcactctctttgctatgacatcaccgtcatc 120 

nun i ii i mi iiiiiiimmiiiiimiiiiiimiimiii! 

rl5: 61 agctggtgcaggaccgggctggccgaccctcactctctttgctatgacatcaccgtcatc 120 

RL5: 121 cctaagttcagacctggaccacggtggtgtgcggttcaaggccaggtggatgaaaagact 180 
Ulbp2: 181 tttcttcactatgactgtggcaacaagacagtcacacctgtcagtcccctggggaagaaa 240 

iiiiiiiiiiiiiiiiliiiii minimum miimimmmni 

RL5: 181 tttcttcactatgactgtggcagcaagacagtcacacccgtcagtcccctggggaagaaa 240 
Ulbp2: 241 ctaaatgtcacaacggcctggaaagcacagaacccagtactgagagaggtgrtggacsta 300 

llllimilllllllMMIIIIIIIIIIIIIIIMIIIlllllIlillilllllllll 

RL5: 241 ctaaatgtcacaacggcctggaaagcacagaacccagtactgagagaggtggtggacata 300 
Ulbp2: 301 cttacagagcaactgcgtgacattcagctggagaattacacacccaaggaacccctcacc 360 
RL5: 301 cttacagagcaactgcttgacattcagctggagaattacatacccaaggaacccctcacc 360 
Ulbp2: 361 ctgcaggcaaggatgtcttgtgagcagaaagctgaaggacacagcagtggatcttggcag 420 

llllllllllfllllilllllllllllllll lllllllll 1 1 1 1 IT 1 1 1 1 1 IT! i TT 

RL5: 361 ctgcaggccaggatgtcttgtgagcagaaagccgaaggacacggcagtggatcttggcag 420 
Ulbp2: 421 ttcagtttcgatgggcagatcttcctcctctttgactcagagaagagaatgtggacaacg 480 

iiifiiimm iiiiiiiiiiiiiiiiiiiiiniii ii iimiimiiiii 

RL5; 421 ctcagtttcgatggacagatcttcctcctctttgactcagaaaacagaatgtggacaacg 480 
Ulbp2: 481 rttcatcctggagcc^aaagatgaaagaaaagtgggagaatgacaaggttgtggccatg 540 

Tin 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n n 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 u 1 1 1 1 1 1 1 i ii inn 

RL5: 481 gttcatcctggagccagaaagatgaaagaaaagtgggagaatgacaaggatatgaccatg 540 
Ulbp2: 541 tccttccattacttctcaatgggagactgtataggatggct^^ 600 

minium nmmimmi i iniimiiimnmmimii 

RL5: 541 tccttccattacatctcaatgggagactgcacaggatggcttgaggacttcttgatgggc 600 
Ulbp2: 601 atggacagcaccctggagccaagtgcaggagcaccactcgccatgtcctcaggcacaacc 660 

iiiiiiiiiiiiiiiiiiiiimiiimi n ii 

RL5: 601 atggacagcaccctggagccaagtgcaggaggcacagtctga 

Ulbp2: 661 caactcagggccacagccaccaccctcatcctttgctgcctcctcatcatcctcccctgc 720 

RL5: — — — 

Ulbp2: 721 ttcatcctccctggcatctga 

RL5: 



m 2B 
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e 99 109 15« eoo ssa 

S 3A 




a 3B 




17KDa 
28KDa 



S 4 
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1200bp 
103Ibp 
900bp 



500bp 
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RT-PCR 



M IN IT 2N 2T 3N 3T4N4T 



2k 

ik ! 
750bp 
500bp 
250bp 
lOObp I 



'MX 5N... . 5T. -6N ' 6T. .. 7N" 7T 8N ST. 9N 9T Ch 



2k 
Ik 

750bp 
500bp 
250bp 
lOObp 



RL5 «&i:#J 45 f 



40 
35 
30 
25 
20 
15 
10 
5 
0 



® 8A 




1N-IT 2H-ZT 3M-JT «MT SWT 7N-7T 8N-8T 5H9T 



ID 8B 
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<110> JL & 

<i2o> mm%iR&mjk 

<130> 024455 

<160> 9 

<170> Patent In version 3. 1 

<210> 1 

<211> 720 

<212> DNA 

<213> @ A (Homo sapiens) 
<220> 

<22i> CDS 

<222> (I).. (639) 
<223> 



<400> 1 

atg gca gcg gcc gcc age ccc gcg ttc ctt eta cgc etc ccg ctt ctg 48 
Met Ala Ala Ala Ala Ser Pro Ala Phe Leu Leu Arg Leu Pro Leu Leu 
1 5 10 15 

etc ctg ctg tec age tgg tgc agg ace ggg ctg gcc gac cct cac tct 96 
Leu Leu Leu Ser Ser Trp Cys Arg Thr Gly Leu Ala Asp Pro His Ser 
20 25 30 

ctt tgc tat gac ate ace gtc ate cct aag ttc aga cct gga cca egg 144 
Leu Cys Tyr Asp He Thr Yal He Pro Lys Phe Arg Pro Gly Pro Arg 

35 40 45 

tgg tgt gcg gtt caa ggc cag gtg gat gaa aag act ttt ctt cac tat 192 
Trp Cys Ala Yal Gin Gly Gin Yal Asp Glu Lys Thr Phe Leu His Tyr 
50 55 60 

gac tgt ggc age aag aca gtc aca ccc gtc agt ccc ctg ggg aag aaa 240 

Asp Cys Gly Ser Lys Thr Yal Thr Pro Yal Ser Pro Leu Gly Lys Lys 

65 70 75 80 

eta aat gtc aca acg gcc tgg aaa gca cag aac cca gta ctg aga gag 288 

Leu Asn Yal Thr Thr Ala Trp Lys Ala Gin Asn Pro Yal Leu Arg Glu 

85 .90 95 

gtg gtg gac ata ctt aca gag caa ctg ctt gac att cag ctg gag aat 336 

Val Val Asp He Leu Thr Glu Gin Leu Leu Asp He Gin Leu Glu Asn ■ 

100 105 110 

tac ata ccc aag gaa ccc etc ace ctg cag gcc agg atg tct tgt gag 384 
Tyr lie Pro Lys Glu Pro Leu Thr Leu Gin Ala Arg Met Ser Cys Glu 

115 120 125 

cag aaa gcc gaa gga cac ggc agt gga tct tgg cag etc agt ttc gat 432 
Gin Lys Ala Glu Gly His Gly Ser Gly Ser Trp Gin Leu Ser Phe Asp 
130 135 140 

gga cag ate ttc etc etc ttt gac tea gaa aac aga atg tgg aca acg 480 
Gly Gin lie Phe Leu Leu Phe Asp Ser Glu Asn Arg Met Trp Thr Thr 
145 150 155 160 

gtt cat cct gga gcc aga aag atg aaa gaa aag tgg gag aat gac aag 528 
Val His Pro Gly Ala Arg Lys Met Lys Glu Lys Trp Glu Asn Asp Lys 
165 170 175 
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gat atg acc atg tec ttc cat tac ate tea atg gga gac tgc aca gga 576 
Asp Met Thr Met Ser Phe His Tyr He Ser Met Gly Asp Cys Thr Gly 
180 185 190 

tgg ctt gag gac ttc ttg atg ggc atg gee age acc ctg gag cca agt 624 
Trp Leu Glu Asp Phe Leu Met Gly Met Asp Ser Thr Leu Glu Pro Ser 

195 200 ,205 

gco gga ggc aca gtc tgacccaaag ccatggccac caccctcagt ccctgcagcc 679 
Ala Gly Gly Thr Yal 
210 

tcctcctcat cctcccctgc ttcatcctcc ctggcatctg a 720 

<210> 2 

<211> 213 

<212> PRT 

<213> ® A (Homo sapiens) 

<4G0> 2 

Met Ala Ala Ala Ala Ser Pro Ala Phe Leu Leu Arg Leu Pro Leu Leu 
1 5 10 15 

Leu Leu Leu Ser Ser Trp Cys Arg Thr Gly Leu Ala Asp Pro His Ser 
20 25 30 
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Leu Cys Tyr Asp lie Thr Val lie Pro Lys Phe Arg Pro Gly Pro Arg 
35 40 45 

Trp Cys Ala Yal Gin Gly Gin Yal Asp Glu Lys Thr Phe Leu His Tyr 
50 55 60 

Asp Cys Gly Ser Lys Thr Val Thr Pro Val Ser Pro Leu Gly Lys Lys 
65 70 75 80 

Leu Asn Val Thr Thr Ala Trp Lys Ala Gin Asn Pro Yal Leu Arg Glu 
85 90 95 

Yal Yal Asp lie Leu Thr Glu Gin Leu Leu Asp lie Gin Leu Glu Asn 
100 105 110 

Tyr He Pro Lys Glu Pro Leu Thr Leu Gin Ala Arg Met Ser Cys Glu 
115 120 125 

Gin Lys Ala Glu Gly His Gly Ser Gly Ser Trp Gin Leu Ser Phe Asp 
130 135 140 

Gly Gin He Phe Leu Leu Phe Asp Ser Glu Asn Arg Met Trp Thr Thr 
145 150 155 160 

Val His Pro Gly Ala Arg Lys Met Lys Glu Lys Trp Glu Asn Asp Lys 
165 170 175 

Asp Met Thr Met Ser Phe His Tyr lie Ser Met Gly Asp Cys Thr Gly 
180 185 190 



Trp Leu Glu Asp Phe Leu Met Gly Met Asp Ser Thr Leu Glu Pro Ser 
195 200 205 
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Ala Gly Gly Thr Val 
210 



<210> 3 
<211> 29 
<212> DNA 

<2i3> xxfm 

<220> 

<221> misc_feature 
<223> 31$ 

<400> 3 

cggaattcat ggcagcggcc gccagcccc 29 

<210> 4 

<211> 30 

<212> DNA 

<213> AX^Jll 

<220> 

<221> miscjFeature 
<223> 

<400> 4 

gccaagcttg atgccaggga ggatgaagca 30 

<210> 5 

<211> 34 

<212> DNA 

<213> AXfrW 

<220> 

<221> misc_feature 

<223> 



<210> 6 

<211> 30 

<212> DNA 

<213> AXffJtf 

<220> 

<221> misc_feature 

<223> 

<400> 6 

gccaagcttg atgccaggga ggatgaagca 30 



<400> 5 

ccggaattcg accctcactc tctttgctat gaca 



34 



<210> 7 
<211> 21 
<212> DNA 
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<2i3> xxfm 

<220> 

<221> misc_feature 
<223> 

<400> 7 

atggcagcgg ccgccagccc c 

<210> 8 

<2L1> 24 

<212> DNA 

<213> AXfrM 
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21 



<220> 

<221> misc_feature 
<223> 

<400> 8 

tcagatgcca gggaggatga agca 24 

<210> 9 
<211> 742 
<212> dha 

<213> ^ACHomo sapiens) 
<400> 9 

atggcagcgg ccgccagccc cgcgttcctt ctacgcctcc cgcttctgct cctgctgtcc 60 

agctggtgca ggaccgggot ggccgaccct cactctcttt gctatgacat caccgtcatc 120 

cctaagttca gacctggacc acggtggtgt gcggttcaag gccaggtgga tgaaaagact 180 

tttcttcact atgactgtgg cagcaagaca gtcacacccg tcagtcccct ggggaagaaa 240 

ctaaatgtca caacggcctg gaaagcacag aacccagtac tgagagaggt ggtggacata 300 

cttacagagc aactgcttga cattcagctg gagaattaca tacccaagga acccctcacc 360 

ctgcaggcca ggatgtcttg tgagcagaaa gccgaaggac acggcagtgg atcttggcag 420 

ctcagtttcg atggacagat cttcctcctc tttgactcag aaaacagaat gtggacaacg 480 

gttcatcctg gagccagaaa gatgaaagaa aagtgggaga atgacaagga tatgaccatg 540 

tccttccatt acatctcaat gggagactgc acaggatggc ttgaggactt cttgatgggc 600 

atggacagca ccctggagcc aagtgcagga gcaccaccca ccatgtcctc aggcacagcc 660 

caacccaggg ccacggccac caccctcatc ctttgctgcc tcctcatcat gtgtctcctc 720 

atatgctcce ggcacagtct ga 742 
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